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Description 

Field of the Invention 

5 [0001 ] The present invention relates to a stent, and more particularly, to a flexible self-expandable stent and a method 
for making the same which can provide improved flexibility so that when the stent is disposed in curved lumina it can 
flexibly correspond to curvature of the lumina and prevent the reverse flow of foodstuffs or fluid. 

Background of the Invention 

10 

[0002] Generally, stents are medical devices used to enlarge lumina of internal organs or blood vessels narrowed 
by, for example, disease, injury, or surgical operations. Such stents are normally cylindrically shafted and are broadly 
divided into the following two types: 1) stents having a predetermined amount of elasticity such that they can contract 
when external force is applied and self-expand when the external force is removed, and 2) stents made of plastic 
15 material such that after they are expanded from contracted states, maintain their expanded states. 

[0003] With regard to the insertion of the above stents in lumina, a widely-used stent insertion device is utilized to 
allow for easy positioning of the stent. The explanation of this procedure will be omitted herein as this process is well 
known to those skilled in the art. 

[0004] W095/26695A is considered to represent the closest prior art. This document discloses a flexible self-ex- 
20 pandable stent having a plurality of radially elastic cylindrical units, each of the radially elastic cylindrical units being 
in an opened zig-zag configuration having a series of straight sections joined by bends in a cylindrical shape; a cylin- 
drical cover fixing member for sheathing and fixing the radially elastic cylindrical units; wherein the radially elastic 
cylindrical units are fixed by and disposed on the cylindrical fixing member such that ends of each radially elastic 
cylindrical unit are spaced at predetermined intervals along the longitudinal axis of the cylindrical cover fixing member. 
25 [0005] US Patent No. 5,330,500 discloses a stent which, as shown in Fig. 8, comprises a plurality of cylindrical zig- 
zag elastic units 12, which contract when external force is applied and re-expand when the external force is removed, 
and a plurality of connectors 1 3 for connecting the zig-zag elastic units 1 2 to maintain the same in a cylindrical shape. 
[0006] Although such a stent utilising the above zig-zag units 1 2 attached by the connectors 1 3 remains in a constant 
and forceful expanded state, the stent is not flexible nor is it very effective when used to expand lumina which have 
30 collapsed. And when used in lumina which are curved, resulting in the zig-zag units 12 and connectors 13 pressing 
too hard on inside walls of lumina such that inflammation and other complications occur. 

[0007] Referring to Fig. 9, there is shown a schematic view of another prior art stent positioned in a curved lumen. 
As shown in the drawing, this stent includes a plurality of zig-zag units 1 01 , a plurality of thread connectors 1 02 which 
connect the zig-zag units 101 , and a cylindrical cover member 103 made of polyethylene material and which covers 

35 the zig-zag units 101 and the connectors 102. 

[0008] However, the above stent has the drawback of blocking the passageway when used on curved lumina. That 
is, because the zig-zag units 1 01 are connected using the thread connectors 1 02 without any space therebetween and 
both the zig-zag units 101 and connectors 102 are covered with the cover member 103, when the stent is disposed in 
a curved lumen, the stent does not gently curve to correspond to a curvature of the lumen, but folds or creases as 

40 shown in the drawing so that the passage of the stent, and, thus, the lumen is blocked. 

[0009] In addition, all prior art stents have the drawback of not having means to prevent the reverse flow of foodstuffs 
and fluids. Although the human body has natural mechanisms to inhibit the reverse flow of foodstuffs and fluids in the 
area, for example, where the stomach and esophagus meet, when using the prior art stent in this location it is possible 
that the esophagus will become damaged because of the reverse flow of acidic foodstuffs and liquids. Further, it is 

45 possible that reversed fluid will enter the lungs, leading to lung disease. It is, therefore, not viable to utilize the con- 
ventional stent in areas where foodstuffs and liquids need to be prevented from flowing in a reverse direction. 
[0010] In addition, in the prior stents, the zig-zag units are welded such that each zig-zag unit comes to be formed 
in a single, integrally formed piece having a plurality of straight sections having a plurality of bends. During the welding 
process, it is common to use lead material. The lead material, however, can become oxidized within the human body 

so resulting in heavy metals infecting the human body. 

Summary of the Invention 

[0011] The present invention is made in an effort to solve the above described problems of the prior art. 
55 [0012] It is an object of the present invention to provide a stent which provides improved flexibility so that when it is 
disposed in curved lumina the stent can follow a curvature of the lumina and not block a passageway of the same. 
[0013] To achieve the above first object, the present invention provides a flexible self-expandable stent, comprising: 
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a plurality of radially elastic cylindrical units, each of the radially elastic cylindrical units being in an opened zig- 
zag configuration having a series of straight sections, joined by bends in a cylindrical shape, and one straight end 
section and another straight end section of each of the radially elastic cylindrical units being diposed adjacent to 
each other but not joined to each other, providing overlapping end sections; and 
a cylindrical cover fixing member for sheathing and fixing the radially elastic cylindrical units; 



wherein the radially elastic cylindrical units are fixed by and disposed on the cylindrical cover fixing member such that 
adjacent ends of each radially elastic cylindrical unit are spaced at predetermined intervals along the longitudinal axis 
of the cylindrical cover fixing member. 

[0014] Preferably, the cylindrical cover fixing member is made of a material having flexibility and elasticity. 
[0015] Preferably, the cylindrical cover fixing member is made of polymer materials. 

[0016] Also preferably, the interval is determined within a range from 0.51 to 1 .51 , in which the I is determined ac- 
cording to the following formula, 



1=2^^/(0-1) 



where, I is the interval; 

d is a diameter of the stent; 

G is a curvature angle of the stent; and 

T| is the number of units. 



[0017] Further preferably, the interval is selected within a range from 1 mm to 20mm. 

[0018] The stent according to the invention preferably further comprises a reverse flow preventing means for pre- 
venting foodstuffs or fluids from flowing from a downstream side to an upstream side, the reverse flow preventing 
means being attached to an inner wall of the stent and forming an opening portion to allow gases to reversely escape 
therethrough. 

[0019] Although preferably, the reverse flow preventing means is made of elastic and flexible material. 

[0020] Further preferably, the reverse flow preventing means is made of parts from living organisms such as a valve 

from a pig or a pericardium from a cow. 

[0021] According to another aspect, the present invention provides a method for making a flexible self-expandable 
stent, comprising the steps of: 

preparing a cylindrical film made of polymer material and having a longitudinal axis; 

attaching a plurality of radially elastic cylindrical units having a diameter which is the same as that of the cylindrical 
elastic film on an outer or inner wall of the cylindrical elastic film, each of the radially elastic cylindrical units being 
in an opened zig-zag configuration having a series of straight sections joined by bends in a cylindrical shape, and 
one straight end section and another straight end section of each of the radially elastic cylindrical units being 
adjacent and in contact with each other to provide overlapping end sections, said units being spaced from each 
other in the longitudinal axis at predetermined intervals; 
depositing the cylindrical elastic film and the units with polymer solution; and 
hardening the deposited solution. 

[0022] Preferably, the depositing step is performed by soaking the cylindrical elastic film with the units into the polymer 
solution. 



Brief Description of the Drawings 

[0023] The accompanying drawings, which are incorporated in and constitute a part of the specification, illustrate an 
embodiment of the invention, and, together with the description, serve to explain the principles of the invention: 



Fig. 1 is a perspective view of a stent according to a preferred embodiment of the present invention but not showing 
the straight end sections of the cylindrical units; 

Fig. 2 is a schematic view showing the stent depicted in Fig. 1 applied to a curved lumen; 

Fig. 3 is a schematic view illustrating spacing between elastic units of the stent shown in Fig. 1 ; 

Fig. 4 is a perspective view illustrating a stent where a reverse-flow preventing means according to an embodiment 

of the present invention is applied; 

Fig. 5 is a perspective view illustrating the reverse-flow preventing means shown in Fig. 4; 
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Fig. 6 is perspective view illustrating a reverse-flow preventing means according to another embodiment of the 
present invention; 

Fig. 7 is a perspective view illustrating a stent according to the present invention; 
Fig, 8 is a schematic view illustrating a prior stent; and 
5 Fig. 9 is a schematic view illustrating another prior stent. 

Detailed Description of the Preferred Embodiments 

[0024] Preferred embodiments of the present invention will now be described in detail with reference to the accom- 
10 panying drawings. 

[0025] Referring first to Figs. 1 and 2, a stent according to a preferred embodiment of the present invention includes 
two or more cylindrical radial elastic units 1 , and a cylindrical cover fixing member 3 sheathed over the elastic units 1 
to fix the units 1 in a cylindrical shape. That is, the cover fixing member 3 acts as connecting means connecting the 
elastic units 1 such that separate connecting means, as in the prior art, is unneeded. Preferably, each of the units 1 

15 has a length within a range from 1 0mm to 20mm. 

[0026] The elastic unite 1 are covered by the cover fixing member 3 according to the following manner. 
[0027] A cylindrical elastic film made of elastic material and having a diameter substantially the same as of the elastic 
units 1 is first prepared. More than two elastic units 1 are attached on an outer or inner wall of the elastic film. The 
cylindrical film with the elastic units 1 is then soaked in an elastic material solution which, after drying, completes the 

20 forming of the cover fixing member 3 on the elastic units 1 . It should be noted, however, that the covering method is 
not limited to the above process. 

[0028] The elastic units 1 contract when external force is applied thereon, allowing the stent to be easily inserted 
within a stent insertion device and expand when the stent insertion device is removed, thereby expanding the lumen. 
That is, each of the elastic units 1 is made in a zig-zag shape having a series of straight sections 11 having a plurality 

25 of upper and lower bends 1 0 and 1 0'. The elastic units 1 are fixed by the cylindrical cover fixing member 3 such that 
the elastic units 1 are spaced apart from each other. Namely, an imaginary circle connecting the lower bends 10* of 
one elastic unit 1 is spaced from an imaginary circle connecting the upper bends 10 of another adjacent elastic unit 1 
in intervals 11 , 12 and 13. The intervals 1 1 , 12 and 13 can be identical to, or different from, each other. Since the cylindrical 
cover fixing member 3 is sheathed over the elastic units 1 such that the cylindrical cover fixing member 3 and the 

30 elastic units 1 are integrally formed and take on a cylindrical shape, and the cover fixing member 3 is made of elastic 
material, the stent can be placed in a curved lumen and easily follow a curvature of the same. As shown in Fig. 2, when 
the stent according to the present invention is placed in a lumen, the stent is gently curved corresponding to the cur- 
vature of the same. 

[0029] The above is possible because the distance between adjacent upper and lower bends 1 0 and 1 0' of each unit 
35 1 at an outer portion of the stent (with respect to the curving direction) enlarges, while the distance between the adjacent 
upper and lower bends 10 and 10' of each unit 1 at an inner portion of the stent (with respect to the curving direction) 
decreases. As a result, the stent can be gently curved as shown in fig. 2. 

[0030] Therefore, it is preferable to make the cylindrical cover fixing member 3 using polymer material such as poly- 
urethane, polyethylene, polyproplene, polyisoplene, polybutadiene, polycloloplene, or polystilene, all of which have 
40 the elasticity to allow for the above flexibility. The following chart lists the requirements that should be met by the 
material used for the fixing member. 



Item 


Requirements 


Tensile Modulus 


(300-3000 PSI When 50% Extended) (206-209).10 4 Pa 


Ultimate Tensile Strength 


(Under 4000 PSI) < 2759.1 0 4 Pa 


Tear Strength 


Over 400 Die "c" PLI 


Flexural Modulus 


(Under 10,000 PSI) < 6897.10 4 Pa 


Flexural Strength 


(Under 300 PSI) < 207.1 0 4 Pa 



[0031] Determination of the interval I between adjacent upper and lower bends of adjacent elastic units of the zig- 
zag type stent according to a preferred embodiment of the present invention will be described hereinafter with reference 
to Fig. 3. 

[0032] The interval I is determined using the following formula. 
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l»2«dJ g /( n . 1) 

where: 

5 

d is the diameter of the stent; 

6 is the curvature angle of the stent; and 

t) is the number of units. 

10 [0033] The following is the computation method of the above formula. 

[0034] When the stent is inserted in a curved lumen, the stent comes to be formed having a curvature radius as 
shown in Fig. 3. It is preferable that the interval I is determined by the difference between a small arc \ A on an inside 
of the curve, and a large arc l 2 on an outside of the curve. 
[0035] Accordingly, if r is a curvature radius of the small arc, 

15 



= r6 (1), 



[0036] If (1) is subtracted from (2), 

25 



and 

20 

l 2 = (r + d)G (2) 

l 2 - 1 1 =(r + d)G-r0 

= dG (3) 

30 

[0037] Therefore, the interval I between the zig-zag units 1 is calculated by dividing (3) by the number of folds. 

I = d6/(TH) (4) 

35 

[0038] As 

9 = 2n6/360° , 

40 

s = 2 * d Jo /(,1 - 1) 

[0039] The interval I between the zig-zag units 1 calculated using the above formula can be changed ±50% according 
45 to the lumina inside which the stent is inserted. That is, the preferable interval range PI which can be applied to the 
stent of the present invention can be determined as follows: 



0.5XI<PI<1 .5X1 

50 

[0040] When using the above formula to determine the interval between adjacent upper and lower bends 1 0 and 1 0' 
of adjacent elastic units 1 , manufacturing of the stent is easy and can be done to accurately match the diameter and 
curvature of lumina. 

[0041] Referring now to Figs. 4 and 5, there is provided reverse flow preventing means in the stent of the present 
55 invention. The reverse flow preventing means 7 is realized through a trileaflet polymer valve. 

[0042] As shown in Fig. 4, when assuming that an upper side of the stent (in the drawing) is upstream and a lower 
side is downstream, with regard to the direction in which foodstuffs and fluids flow, the reverse flow preventing means 
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7 is mounted on a downstream end. 

[0043] The reverse-flow preventing means 7 7 includes a first plate 71 , one end and sides of which are attached to 
an inner wall of the stent with a free end of the same progressively positioned toward a center axis of the stent and an 
attachment area of the first plate 71 utilizing roughly one-third of a circumference of the stent inner wall; a second plate 
5 73, attached similarly as the first plate 71 and utilizing another one-third of the stent inner wall circumference; and a 
third plate 75, also attached similarly as the first plate 71 and utilizing a remaining one-third of the stent inner wall 
circumference. Accordingly, the first, second, and third plates 71 , 73 and 75 are adjacent to each other on free ends 
thereof as shown in the drawings. 

[0044] As a result of the above structure, when foodstuffs or liquids flow from the upstream side to the downstream 
10 side by gravity or other forces, the plates 71 , 73 and 75 are pushed aside such that an opening is created to allow the 
foodstuffs or liquids to pass therethrough. However, if foodstuffs or liquids flow in the reverse direction (i.e., downstream 
to upstream), the free ends of the plates 71 , 73 and 75 are pushed together such that a seal is provided to prevent the 
flowing of foodstuffs or liquids. 

[0045] It is preferable that the plates 71 , 73 and 75 are made of a material similar to that used for the cylindrical 
15 cover fixing members 3. That is, it is preferable that the plates 71 , 73, and 75 are made of polyethylene, polyurethane 
or other such resinous materials such that the material allows the plates 71 , 73 and 75 to freely open and close and 
is not harmful to the human body. 

[0046] In addition, in the preferred embodiment of the present invention, although the reverse flow preventing means 
7 7 is attached to one end of the stent, it is possible to attach the reverse flow means 7 anywhere along the inside of 
20 the stent, and it is also possible to attach the stent protruding outward from an end thereof. 

[0047] Also, as shown in Figs. 4 and 5, an opening portion 77 is formed between the plates 71 , 73 and 75 at approx- 
imately the center axis of the stent. The formation of the opening portion 77 is done for allowing gases to escape 
therethrough when the stent is applied to the area between the stomach and esophagus. 

[0048] Referring now to Fig. 6, there is shown a reverse flow preventing means T according to another preferred 
25 embodiment of the present invention. The reverse flow preventing means according to this embodiment is realized 
through a bileaflet polymer valve. As shown in the drawing, the bileaflet polymer valve includes first and second plates 
72 and 74. One end and sides of the plates 72 and 74 are attached to the inner wall of the stent while other ends are 
left unattached and progressively positioned toward the center axis of the stent such that free ends of the plates 72 
and 74 come to be adjacent to each other. 
30 [0049] According to the present invention, the elastic units, as shown in Fig. 7, are designed having a zig-zag shape 
wherein opened series of straight sections are joined by bends. That is, opposite end straight sections 11' and 11" of 
the sections 11 are not joined to each other but disposed adjacent to each other, providing an overlapping portion 15 
such that welding is not necessary. 

[0050] As a reverse flow preventing means is provided in the stent of the present invention, it is possible to safely 
35 apply the stent to areas requiring the prevention of the reverse flow of foodstuffs and liquids such as the area between 
the stomach and esophagus. As a result, medically dangerous situations caused by the reverse-flow of foodstuffs and 
liquids can be circumvented. 

[0051] Further, because the present invention provides a stent having improved flexibility, when the stent is disposed 
in curved lumina the stent can follow a curvature of the lumina and not block a passageway of the same. 
40 [0052] Finally, as welding is not needed for the elastic units, there is prevented the occurrence of a dangerous situ- 
ation caused by harmful material, such as lead, entering the human body as in the prior art. 



Claims 

45 

1 . A flexible self-expandable stent, comprising: 

a plurality of radially elastic cylindrical units (1 ), each of the radially elastic cylindrical units being in an opened 
zig-zag configuration having a series of straight sections (1 1 ) joined by bends (1 0) in a cylindrical shape, and 
50 one straight end section and another straight end section of each of the radially elastic cylindrical units being 

disposed adjacent to each other but not joined to each other, providing overlapping end sections (15); and 
a cylindrical cover fixing member (3) for sheathing and fixing the radially elastic cylindrical units; 

wherein the radially elastic cylindrical units are fixed by and disposed on the cylindrical cover fixing member 
55 such that adjacent ends of each radially elastic cylindrical unit are spaced at predetermined intervals (13) along 

the longitudinal axis of the cylindrical cover fixing member. 

2. A flexible self-expandable stent as claimed in claim 1 , wherein the cylindrical cover fixing member (3) is made of 
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a material having flexibility and elasticity such that the stent may be curved along a longitudinal axis of the stent. 

3. A flexible self-expandable stent as claimed in claim 1 or 2, wherein the cylindrical cover fixing member (3) is made 
using a polymer material. 

5 

4. A flexible self-expandable stent as claimed in claim 1 . 2 or 3, wherein the interval (13) between adjacent radially 
elastic cylindrical units (3) is determined within a range from 0.5I to 1 .51, in which I is determined according to the 
following formula, 

l = 27cd-!-/(Ti-1) 
360 v 1 ' 

wherein 

I is the interval between adjacent radially elastic cylindrical units; 
15 d is a diameter of the stent; 

6 is a curvature of the stent; and 

r| is the number of radially elastic cylindrical units. 

5. A flexible self-expanding stent as claimed in claim 4, wherein the interval (13) between adjacent radially elastic 
20 cylindrical units (3) is from 1 mm to 20mm. 

6. A flexible self-expanding stent as claimed in any one of claims 1 to 5, comprising a reverse flow preventing means 
(7) for preventing foodstuffs or fluids from flowing from a downstream side to an upstream side, the reverse flow 
preventing means being attached to an inner wall of the stent and forming an opening portion to allow gases to 

25 reversely escape therethrough. 

7. A flexible self-expanding stent as claimed in claim 6, wherein the reverse flow preventing means (7) comprises a 
trileaflet valve member. 

30 8. A flexible self-expanding stent as claimed in claim 7, wherein the trileaflet valve member (7) includes three plates 
(71 , 73, 75), one end and sides of each plate being attached to an inner wall of the stent, a free end of each plate 
being progressively positioned toward a center axis of the stent. 

9. A flexible self-expandable stent as claimed in claim 6, wherein the reverse flow preventing means comprises a 
35 bileaflet valve member (7'). 

10. A flexible self -expandable stent as claimed in claim 9, wherein the bileaflet valve member (7') includes two plates 
(72, 74), one end and sides of each plate being attached to an inner wall of the stent, and a free end of each plate 
being progressively positioned toward a center axis of the stent. 



40 



45 



1 1 . A flexible self-expandable stent as claimed in any one of claims 6 to 1 0, wherein the reverse flow preventing means 
(7 or 7') is made of parts from living organisms including a valve from a pig or a pericardium from a cow. 

12. A method for making a flexible self-expandable stent, comprising the steps of: 



preparing a cylindrical film made of polymer material (3) and having a longitudinal axis; 
attaching a plurality of radially elastic cylindrical units (1) having a diameter which is the same as that of the 
cylindrical elastic film on an outer or inner wall of the cylindrical elastic film, each of the radially elastic cylindrical 
units being in an opened zig-zag configuration having a series of straight sections (11) joined by bends (10) 
so in a cylindrical shape, and one straight end section and another straight end section of each of the radially 

elastic cylindrical units being disposed adjacent to each other but not joined to each other, providing overlap- 
ping end sections, said units being spaced from each other in the longitudinal axis at predetermined intervals 
(13); 

depositing the cylindrical elastic film and the units with polymer solution; and 
55 hardening the deposited solution. 

13. A method as claimed in claim 12, wherein the depositing step is performed by soaking the cylindrical elastic film 
with the units(1) into the polymer solution. 
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Patentanspruche 

1 . Flexibler, Selbst-aufweitbarer Stent, welcher umfasst: 

5 eine Vielzahl von radial elastischen zylind risen en Einheiten (1 ), wobei jede der radial elastischen zylindrischen 

Einheiten sich in einer geoffneten Zickzack-Anordnung befindet, welcheeine Reihe von durch Biegungen (10) 
verbundenen geraden Abschnitten (11) in einer zylindrischen Form aufweist, und wobei ein gerader Endab- 
schnitt und ein weiterer gerader Endabschnitt jeder der radial elastischen zylindrischen Einheiten aneinander 
angrenzend angeordnet sind, aber nicht miteinander verbunden, wobei uberlappende Endabschnitte (15) be- 

io reitgestellt werden; und 

ein zylindrisches Uberzugs-Befestigungs-Teil (3) zur Umhullung und Befestigung der radial elastischen zylin- 
drischen Einheiten; 

worin die radial elastischen zylindrischen Einheiten durch das zylindrische Uberzugs-Befestigungs-Teil befestigt 
15 und so darauf angeordnet sind, dass benachbarte Enden jeder radial elastischen zylindrischen Einheit in vorge- 

gebenen Intervallen (13) beabstandet sind entlang der Langsachse des zylindrischen Uberzugs-Befestigungs- 
Teils. 

2. Flexibler Selbst-aufweitbarer Stent nach Anspruch 1 , bei welchem das zylindrische Uberzugs-Befestigungs-Teil 
20 (3) aus einem Material hergestellt ist, welches einesolche Flexibility und Elastizitat besitzt, dass der Stent entlang 

einer Langsachse des Stents gekrummt werden kann. 

3. Flexibler selbst-aufweitbarer Stent nach Anspruch 1 oder 2, bei welchem das zylindrische Uberzugs-Befestigungs- 
Teil (3) unter Verwendung eines Polymer- Materials hergestellt ist. 

25 

4. Flexibler selbst-aufweitbarer Stent nach Anspruchen 1 , 2 oder 3, bei welchem das Intervall (1 3) zwischen benach- 
barten radial elastischen zylindrischen Einheiten (3) innerhalb eines Bereiches von 0,5 I bis 1,5 I festgelegt ist, 
wobei I gemaB folgender Formel bestimmt wird: 

1 = 2*^/(1,-1) 
wobei 

I das Intervall zwischen benachbarten radial elastischen zylindrischen Einheiten ist; 
35 d ein Durchmesser des Stents ist, 

G eine Krummung des Stents ist; und 

T) die Anzahl der radial elastischen zylindrischen Einheiten ist. 

5. Flexibler, selbst-aufweitender Stent nach Anspruch 4, bei welchem das Intervall (13) zwischen angrenzenden 
40 radial elastischen zylindrischen Einheiten (3) 1 mm bis 20 mm betragt. 

6. Flexibler selbst-aufweitender Stent nach einem der Anspruche 1 bis 5. welcher ein Ruckfluss-verhinderungsmittel 
(7) umfasst, um zu verhindern, dass Nahrungsmittel oder Flussigkeiten von einer stromabwarts gelegenen Seite 
zu einer stromaufwarts gelegenen Seite flieBen, wobei das Ruckflussverhinderungsmittel an einer Innenwand des 

45 Stents befestigt ist und einen Offnungs-Abschnitt bildet, um das ruckwarttge Entweichen von Gasen durch diesen 

hindurch zu ermoglichen. 

7. Flexibler, selbst-aufweitender Stent nach Anspruch 6, bei welchem das Ruckflussverhinderungsmittel (7) ein Drei- 
klappen-Ventilteil umfasst. 

50 

8. Flexibler, selbst-aufweitender Stent nach Anspruch 7, bei welchem das Dreiklappen-Ventilteil (7) drei Platten (71 , 
73, 75) umfasst, wobei ein Ende und Seiten jeder Platte an einer Innenwand des Stents befestigt sind, wobei ein 
freies Ende jeder Platte fortschreitend zu einer Mittelachse des Stents hin angeordnet ist. 

55 9. Flexibler, selbst-aufweitbarer Stent nach Anspruch 6, bei welchem das Ruckflussverhinderungsmittel ein Zwei- 
klappen-Ventilteil (T) umfasst. 

10. Flexibler, Selbst-aufweitbarer Stent nach Anspruch 9, bei welchem das Zweiklappen-Ventilteil (7') zwei Platten 



30 
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(72, 74) umfasst, wobei ein Ende und Seiten jeder Platte an einer Innenwand des Stents befestigt sind, und ein 
freies Ende jeder Platte fortschreitend zu einer Mittelachse des Stents hin angeordnet ist. 

1 1 . Flexibler und selbst-aufweitbarer Stent nach einem der Anspruche 6 bis 1 0, bei welchem das Ruckflussverhinde- 
rungsmittel (7 oder 7') aus Teilen lebender Organismen besteht, einschlieBlich einer Ventilklappe eines Schweins 
oder eines Pericardiums einer Kuh. 

12. Verfahren zur Herstellung eines flexiblen Selbst-aufweitbaren Stents, welches die Schritte umfasst: 

Herstellen eines zylindrischen Films aus Polymermaterial (3), und mit einer Langsachse; 
Befestigen einer Vielzahl von radial elastischen zylindrischen Einheiten (1) mit dem gleichen Durchmesser 
wie der des zylindrischen elastischen Films an einer AuGen- oder Innenwand des zylindrischen elastischen 
Films, wobei jede der radial elastischen zylindrischen Einheiten sich in einer geoffneten Zickzack-Anordnung 
befindet, welche eine Reihe von durch Biegungen (10) verbundenen geraden Abschnitten (11) in einer zylin- 
drischen Form aufweist, und wobei ein gerader Endabschnitt und ein weiterer gerader Endabschnitt jeder der 
radial elastischen zylindrischen Einheiten aneinander angrenzend angeordnet sind. aber nicht miteinander 
verbunden, wobei iiberlappende Endabschnitte bereitgestellt werden, wobei die Einheiten in der Langsachse 
in vorgegebenen Intervallen (13) voneinander beabstandet sind; 
- Aufbringen von Polymerlosung auf den zylindrischen elastischen Film und die Einheiten; und 
Harten der aufgebrachten Losung. 

13. Verfahren nach Anspruch 12, bei welchem der Schritt des Aufbringens durchgefuhrt wird. indem der zylindrische 
elastische Film mit den Einheiten (1) in Polymerlosung eingeweicht wird. 



Revendications 

1 . Un stent flexible auto-extensible, comprenant : 

une pluralite d'unites cylindriques elastiques radiales (1), chacune des unites cylindriques elastiques radiales 
etant dans une configuration en zigzag ouvert qui comporte une serie de sections droites (11) jointes par des 
coudes (10) selon une forme cylindrique, et une section d'extremite droite et une autre section d'extremite 
droite de chacune des unites cylindriques elastiques radiales etant disposees de facon a etre adjacentes Tune 
a I'autre mais non jointes Tune a Pautre, fournissant des sections d'extremite en chevauchement (15) ; et 

> un element de fixation de couvercle cylindrique (3) pour gainer et fixer les unites cylindriques elastiques 
radiales ; 

> dans lequel les unites cylindriques elastiques radiales sont fixees par et disposees sur I'element de 
fixation de couvercle cylindrique de telle sorte que des extremites adjacentes de chaque unite cylindrique 
elastique radiale soient espacees selon des intervalles predetermines (13) le long de Paxe longitudinal 
de I'element de fixation de couvercle cylindrique. 

2. Un stent flexible auto-extensible selon la revendication 1 , dans lequel I'element de fixation de couvercle cylindrique 
(3) est realise en un materiau ayant une flexibility et une elasticity telle que le stent puisse etre incurve le long 
d'un axe longitudinal du stent. 

3. Un stent flexible auto-extensible selon la revendication 1 ou 2, dans lequel I'element de fixation de couvercle 
cylindrique (3) est realise en utilisant un materiau polymere. 

4. Un stent flexible, auto -extensible selon la revendication 1, 2 ou 3, dans lequel I'intervalle (13) entre des unites 
cylindriques elastiques radiales adjacentes (3) est determine a i'interieur d'une plage comprise entre 0,5 et 1,5 I, 
dans laquelle I est determine conformement a Pexpression 

1 = 2^/(1,-1) 

dans laquelle : 
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I est I'intervalle entre les unites cylindriques elastiques radiales adjacentes ; 
d est un diametre du stent ; 

G est une courbure du stent ; et 

II est le nombre d'unites cylindriques elastiques radiales. 

5. Un stent flexible auto-extensible selon la revendication 4, dans lequel I'intervalle (1 3) entre des unites cylindriques 
elastiques radiales adjacentes (3) est compris dans la plage allant de 1 mm a 20 mm. 

6. Un stent flexible auto-extensible selon I'une quelconque des revendications 1 a 5, comprenant un moyen d'em- 
pechement d'ecoulement inverse (7) pour empecher des denrees alimentaires ou des fluides de s'ecouler depuis 
un cote en aval vers un cote en amont, le moyen d'empechement d'ecoulement inverse 6tant joint a une paroi 
interne du stent et formant une partie d'ouverture pour permettre a des gaz de s'echapper en sens inverse au 
travers. 

7. Un stent flexible auto-extensible selon la revendication 6, dans lequel le moyen d'empechement d'ecoulement 
inverse (7) comprend un element de valve a trois lames. 

8. Un stent flexible auto-extensible selon la revendication 7, dans lequel {'element de valve a trois lames (7) comprend 
trois lames (71 , 73, 75), une extremite et les cotes de chaque lame etant joints a une paroi interne du stent, une 
extremite libre de chaque lame etant progressivement positionnee en direction d'un axe central du stent. 

9. Un stent flexible auto-extensible selon la revendication 6, dans lequel le moyen d'empechement d'ecoulement 
inverse comprend un element de valve a deux lames (7'). 

10. Un stent flexible auto-extensible selon la revendication 9, dans lequel I'element de valve a deux lames (7') com- 
prend deux lames (72, 74), une extremite et les cotes de chaque lame etant jointes a une paroi interne du stent, 
une extremite libre de chaque lame etent progressivement positionnee en direction d'un axe central du stent. 

11. Un stent flexible auto-extensible selon I'une quelconque des revendications 6 a 10, dans lequel te moyen d'em- 
pechement d'ecoulement inverse (7 ou 7') est constitue de parties provenant d'organismes vivants comprenant 
une valvule d'un cochon ou un pericarde d'une vache. 

12. Un procede pour realiser un stent flexible auto-extensible, comprenant les dtapes consistant a : 

preparer un film cylindrique realise en un materiau polymere (3) et ayant un axe longitudinal ; 
joindre une pluralite d'unites cylindriques elastiques radiales (1) ayant un diametre qui est le meme que celui 
du film elastique cylindrique, sur une paroi externe ou interne du film elastique cylindrique, chacune des unites 
cylindriques elastiques radiales etant dans une configuration en zigzag ouvert qui comporte une serie de 
sections droites (11) jointes par des coudes (10) selon une forme cylindrique, et une section d'extremite droite 
et une autre section d'extremite droite de chacune des unites cylindriques elastiques radiales etant disposees 
de facon a etre adjacentes I'une a I'autre mais non jointes I'une a I'autre, fournissant des sections d'extremite 
en chevauchement, lesdites unites etant espacees les unes des autres dans I'axe longitudinal selon des in- 
tervalles predetermines (13) ; 

deposer une solution de polymere sur le film elastique cylindrique et les unites ; et 
durcir la solution deposee. 

13. Un procede selon la revendication 12, dans lequel I'etape de depot est realisee en immergeant le film elastique 
cylindrique avec les unites (1) dans la solution de polymere. 
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FIG. 3 
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FIG4 



73 77 




12 



EP0 808 614 B1 



FIG. 5 




FIG6 
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FIG. 7 
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FIG. 8 

(PRIOR &RT) 




FIG. 9 

(PRIOR ART) 
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